Objective This study evaluated direct and indirect associations between aerobic fitness, executive control, and emotion regulation among a community sample of preadolescent children. Methods Two-hundred and seventy-eight children aged 8-12 years completed measures of aerobic fitness (Progressive Aerobic Cardiovascular Endurance Run) and executive control (Stroop Test). Parents completed questionnaires assessing child emotion regulation and executive control (Emotion Regulation Checklist; Early Adolescent Temperament Questionnaire). We evaluated associations between these constructs using structural equation modeling. Results Study findings supported a moderate direct association between childhood aerobic fitness and executive control, a strong direct negative association between executive control and emotion regulation, and a moderate indirect association between aerobic fitness and emotion regulation through executive control. Conclusions These findings provide preliminary evidence that executive control functions as a mediator between aerobic fitness and emotion regulation and may help explain the mechanism by which aerobic exercise influences emotional well-being among preadolescent children.
underlying neurocognitive processes, consciously direct and shift attention, inhibit prepotent responses, and activate subdominant responses to meet higherorder goals (Eisenberg, Smith, & Spinrad, 2011) . Aerobic fitness can be defined as the ability of the circulatory, respiratory, and muscular systems to supply oxygen during sustained physical activity (Bouchard & Sheppard, 1994) . Emotion regulation is a broad construct that encompasses "processes responsible for modifying emotional reactions (Gross & Thompson, 2007) ," including initiating or inhibiting changes in the subjective experience, physiology, and/or behavioral expression of an emotional response (Eisenberg et al., 2011) .
Associations Between Aerobic Fitness and Executive Control
Cross-sectional and experimental studies suggest that aerobic fitness influences the development of specific executive control abilities, and preadolescents (children aged 8-12 years) seem to be more sensitive to these exercise-related benefits than younger children (Best, 2010; Diamond and Lee, 2011) . Specifically, two components of executive control, attention and inhibitory control, have been directly associated with preadolescent aerobic fitness (Hillman, Buck, Themanson, Pontifex, & Castelli, 2009; Stroth et al., 2009) . Furthermore, results from multiple neuroimaging studies have demonstrated that aerobic fitness level among preadolescents is associated with functional and structural differences specific to brain structures related to the executive processes of attentional control and response inhibition (Chaddock, Pontifex, Hillman, & Kramer, 2011) . Improvements in executive control may also support enhanced emotion regulatory abilities, and may at least partially account for the mood benefits that result from regular aerobic exercise among children.
Associations Between Executive Control and Emotion Regulation
The relationship between executive control and emotion regulation has been supported by two complementary lines of evidence. First, empirical evidence suggests that attentional control and response inhibition, two primary executive control abilities, have been identified as essential to the regulation of emotion throughout childhood, adolescence, and early adulthood (Posner & Rothbart, 1998) . Attentional control involves the ability to shift, maintain, or focus attentional resources, and inhibitory control is the ability to inhibit or suppress a dominant thought process or action (Rueda, Posner, & Rothbart, 2011) . These executive control abilities allow an individual to use strategies (such as distraction, mindfulness, and reappraisal) to activate downregulation or upregulation of an emotional response (Gross & Thompson, 2007) . Second, cognitive neuroscience research suggests that neuroanatomical areas involved in the executive processes of attentional control and response inhibition overlap with areas implicated in emotion processing and regulation (Bush, Luu, & Posner, 2000; Etkin, Egner, & Kalisch, 2011) 
Associations Between Aerobic Fitness and Emotion Regulation
Across randomized controlled trials among individuals with mood and anxiety disorders, aerobic exercise has generally been comparable with gold-standard pharmaceutical and psychological treatments in reducing mood and anxiety symptoms (Mead et al., 2010; Wipfli, Rethorst, & Landers, 2008) . Furthermore, a relatively recent literature indicates that habitual aerobic activity and aerobic fitness are associated with emotion regulation and mood benefits in children and adolescents (Brown, Pearson, Braithwaite, Brown & Biddle, 2013) . Research conducted with adults provides evidence that aerobic activity may affect emotion regulation by altering mood-related monoamines (e.g., serotonin, dopamine; Craft & Perna, 2004) , hippocampal neurogenesis, and psychological coping efficacy (Yau, Lau, & So, 2011) .
Current Study
This study represents an initial attempt to examine our hypothesis that executive control mediates the association between aerobic fitness and emotion regulation in preadolescent children. Although executive control theories of emotion regulation are not novel to the cognitive and developmental literature (Zelazo & Cunningham, 2007) , no previous study has examined our hypothesis that executive control accounts for the effects of aerobic fitness on mood regulation. Understanding the neurocognitive underpinnings of the association between aerobic fitness and emotion regulation may provide additional support for aerobic fitness as an intervention for emotion regulation in children. The study used a cross-sectional design and structural equation modeling (SEM) to evaluate associations between aerobic fitness, executive control, and emotion regulation. Consistent with previously cited literature, we hypothesized that aerobic fitness would be positively associated with executive control among preadolescents, such that greater aerobic fitness would be associated with greater executive control. We further hypothesized that a positive association would exist between executive control and emotion regulation, such that greater executive control would be associated with better emotion regulation. Finally, we posited that a positive association between aerobic fitness and emotion regulation would be mediated, or accounted for, by executive control.
Method

Participants
Three hundred twenty-six participants aged 8-12 years and their one parent/guardian were recruited through a brief announcement and a flyer provided to children during physical education classes at five public elementary schools in the urban western United States. Consistent with previous studies, children with a parent reported neuropsychiatric diagnosis and/or who were using medications that influence central nervous system functioning (N ¼ 48) were allowed to participate but were excluded from final analyses, yielding a final sample of 278 participants for analysis (47.8% males; mean age ¼ 9.73, SD ¼ 0.901). Parent-child dyads were eligible to participate if (a) the participating child was between the ages of 8 and 12 years, (b) the participating child had no serious health-related concerns that would preclude them from participating in physically rigorous activity, (c) one parent/guardian participated in the study and provided informed consent, (d) the child provided written assent, and (e) the parent/guardian and child spoke English.
Measures
Aerobic Fitness
Each participating child completed the Fitnessgram's Progressive Aerobic Cardiovascular Endurance Run (PACER; Mahar, Guerieri, Hanna, & Kemble, 2011; Welk & Meredith, 2008) , a concurrent measurement of sub-maximal heart rate (HR Sub-max ; Goran, Fields, Hunter, Herd, & Weinser, 2000) and heart rate recovery (HRR; Baraldi, Cooper, Zanconato, & Armon, 1991) , and height and weight measurement to calculate Body Mass Index Percentile (BMI%). The PACER comprises a serial 20-meter shuttle run with 1-min incremental increases in speed until a participant fails to complete two consecutive laps at the set pace. The total number of laps completed by a participant was used to estimate maximal oxygen consumption (VO 2 Max) using Mahar and colleagues (2011) quadratic model of VO 2 Max. PACER test-retest reliability estimates range from 0.84 to 0.90 and concurrent validity estimates between gold-standard treadmill tests of VO 2 Max and PACER estimations range between 0.54 and 0.90 (Welk & Meredith, 2008) .
During the PACER, heart rate was measured using a Polar T2 heart rate monitor with an industry-reported accuracy of 61% or 61 beat per minute, whichever is larger (Polar, 2013) . Both HR Sub-max and HRR have been shown to distinguish aerobically fit from less aerobically fit individuals (Buchheit et al., 2008; Goran et al., 2000) . HR Sub-max is a participant's heart rate recorded at 1 min into an exercise protocol at a pace below VO 2 Max. HRR is calculated by taking the absolute difference between a participant's maximal heart rate during exercise and their heart rate at 1 min postexercise during passive recovery. According to one published study, normative HRR for children at 1 min after exercise was 39 bpm (SD ¼ 14) for boys and 32 bpm (SD ¼ 12) for girls (Singh, Rhodes, & Gauvreau, 2008) . BMI% has a moderate inverse relationship with measures of cardiovascular fitness, such that individuals with a higher BMI% are less likely to be aerobically fit (Joshi, Bryan, & Howat, 2012) . BMI% and weight category classifications (i.e., healthy weight, overweight, etc.) were derived using the Center for Disease Control and Prevention BMI percentile calculator (CDC, 2010) .
Executive Control
Participating children completed the Stroop Test, a behavioral measure of response inhibition and attentional control validated in children aged 6-14 years, which comprises three subtests (Word-condition, Color condition, and Incongruent Color-Word condition; Golden, Freshwater, & Golden, 2003) . Subtest scores were used to calculate a composite interference score based on Chafetz & Matthews (2004) Ellis & Rothbart, 2001 ). An evaluation of internal reliability coefficient for EATQ-R scales for the present study suggests that most scales fell above the threshold for good internal consistency (a ! .70). However, the internal consistency for the EATQ-R Inhibitory Control scale fell below previous estimates (a ¼ .51).
Emotion Regulation
Emotion regulation was evaluated using two subscales from the Emotion Regulation Checklist (ERC; Emotion Regulation: 8 item, and Lability/Negativity: 15 items; Shields & Cicchetti, 1997) and three subscales from the EATQ-R (aggression [7 items], depressive mood [5 items], and frustration [6 items]; Ellis & Rothbart, 2001 ). The ERC has been validated for use with children aged 6-12 years. Higher values on these measures indicate poorer emotion regulation. The internal reliability coefficients for this study were generally above the threshold for good internal consistency. However, the internal reliability estimates for the ERC Emotion Regulation scale fell below previous estimates (a ¼ .65).
Covariates
Because previous research suggests that age, gender, and familial socioeconomic status (SES) may be associated with primary study variables (Diamond, 2006; Hackman & Farah, 2009; Thompson & Goodman, 2010) , these variables were included as covariates in study analysis. In accordance with past research demonstrating that SES is multidimensional and best represented by multiple indicators (Braveman et al., 2005) , monthly gross income and parent education levels were independently used as measures of family SES.
Procedures
Institutional review board approval was obtained from the second author's academic institution. Before each child's participation in the study, a parent or legal guardian provided written informed consent. Subsequently, each parent completed a basic demographic assessment, a brief child health history, the EATQ-R, and the ERC using online survey software (Qualtrics, Provo, UT). Within 2 weeks of parent completion of the online survey, each child was evaluated on a single occasion during physical education class time at their elementary school. Each child was assessed by a trained undergraduate or graduate research assistant according to standardized protocol in the following order: (1) administration of the Stroop Test, (2) measurement of the child's height and weight using a portable stadiometer (Seca 217) and scale (Seca 813), and (3) administration of the PACER in groups of two to five participants on an outdoor hard, flat surface. Once participants completed the PACER, they were immediately seated until heart rate measurements were recorded.
Data Analytic Procedure Structural Equation Modeling
SEM using full-information maximum likelihood (FIML; Lei & Wu, 2012 ) model estimation with robust standard errors was used to evaluate structural and measurement models (See Figure 1) in Mplus 7.0 (Muthén & Muthén, 2012) . SEM was used to estimate model parameters, confirm model fit, generate alternative models, and evaluate the hypothesized direct and indirect associations between latent constructs. Because the study involved children nested within schools, the hierarchical nature of the sample data was evaluated through an examination of intraclass correlations and design effects. Measures of cluster-level variance were small and nonsignificant. As a result, we used a complex single-level analysis, which controls for nonindependence of observations owing to clustering within classrooms when cluster-level variance is small (Muthén & Muthén, 2012) .
Model Specification
Subscales from the EATQ-R and ERC parent-report measures were loaded onto their respective latent constructs consistent with previous validation studies (Ellis & Rothbart, 2001; Shields & Cicchetti, 1997) . Specifically, five manifest indicators were loaded onto the latent construct of emotion regulation (EATQ-R Frustration, EATQ-R Depressive Mood, EATQ-R Aggression, ERC Lability/Negativity, and ERC Emotion Regulation) and four manifest indicators were loaded onto the latent construct of executive control (EATQ-R Attention, EATQ-R Activation Control, EATQ-R Inhibitory Control, and the Stroop Interference Score). This method is consistent with Ellis & Rothbart's (2001) original exploratory factor analysis, which showed that the same six EATQ-R indicators used in this study loaded strongly on two distinct latent factors (an executive factor and a negative affect factor) with only a moderate association between the two latent factors. We recognize that there remains considerable debate as to whether emotion regulation and executive control represent distinct constructs (see Carlson & Wang, 2007) . Acknowledging this potential conceptual overlap, our study also examined a model that considered emotion regulation and executive control as a single construct (i.e., loading on the same factor).
The PACER, HR Submax , HRR, and BMI% represented independent manifest indicators of the aerobic fitness latent construct. Although the PACER, HR Submax , HRR, and BMI% have independently been shown to relate to the latent construct of aerobic fitness, these manifest indicators have not previously been shown to load on a common latent construct through factor analysis. Therefore, the present study allowed for an initial evaluation of the factor structure of our proposed aerobic fitness latent construct.
Model Fit
Model fit was evaluated using the root mean square error of approximation (RMSEA), the comparative fit index (CFI), and the nonnormed fit index (NNFI). In combination, these fit indices provide a relatively accurate estimate of global model fit compared with the frequently used v 2 fit index (West, Taylor, & Wu, 2012) . Consistent with Hu and Bentler's (1999) guidelines for an acceptable model fit, fit estimates close to an RMSEA 0.06, an NNFI ! 0.95, and CFI ! 0 .95 were used as criteria for good model fit.
If our proposed model failed to meet fit threshold, localized strain indices (normalized residuals and modification indices) and standardized path parameters were examined to determine reasons for misfit (Brown & Moore, 2012 ). Adjustments to model specification based on normalized residuals and modification indices were made only when empirically and conceptually justified (Brown & Moore, 2012) . Path indicators with small (k < .50) and/or nonsignificant (p > .05) factor loadings were removed from the model, unless retaining the indicator was deemed to add unique information to the model. Factors with standardized interfactor coefficients ! 0.80 were respecified by collapsing the associated factors into a single factor, fit indices were recalculated, and single and multi-factorial model solutions were compared using a chi-square difference test. All competing nested models were compared using a v 2 difference test and the best fitting model was selected to evaluate structural associations.
Mediation Analysis
A decomposition of effects into direct and indirect effects was conducted using the product of coefficients method (ab; MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002) to evaluate for mediation. Standard errors of specific effects were calculated to establish 90% confidence intervals using the first-order multivariate delta method (Cheong & MacKinnon, 2012) .
Results
See Table I for a summary of demographic, anthropometric, and fitness characteristics of study participants who were included in the final study analyses.
Factor Analyses
A confirmatory factor analysis (CFA) was conducted to evaluate the acceptability and validity of the proposed measurement model. See Table II for descriptive statistics, including ranges, means, and standard deviations for primary study variables. An initial evaluation of the proposed measurement model failed to converge and no parameter estimates were provided. An evaluation of the sample correlation matrix (See Table III ) indicated relatively small associations between aerobic fitness indicators and a follow-up CFA using a two-level analysis demonstrated extremely low factor loadings for two of the indicators loading on the aerobic fitness factor (k HRSubmax ¼ À.199, p < .01; k HRR ¼ .134, p ¼.06). As a result, the model was respecified by eliminating these two items. The model converged on reevaluation; however, the overall model fit was poor (see Model 2 in Table IV ) and the BMI percentile indicator displayed high normalized residuals and exhibited a poor factor loading on the latent aerobic fitness factor (k BMI% ¼ À.125, p ¼ .584), suggesting a failure to identify a common latent factor for aerobic fitness and indicating poor support of our hypothesized model. As a result, the confirmatory intent of the analysis was suspended, and we determined to explore alternative models based on the predetermined respecification criteria.
The model was respecified to include a single manifest indicator for aerobic fitness (PACER Estimated VO 2 Max) and model fit was evaluated. The overall fit of the CFA was poor and remained below our fit threshold (see Model 3 of Table IV ). Modification indices suggested that model fit could be improved if EATQ-R Attention and EATQ-R Activation Control were allowed to freely covary (M.I. ¼ 47.363, SEPC ¼ 1.708). Based on an evaluation of the literature and our conceptualization of attention and activation as correlated but distinct processes, we determined that the addition of the covariance was justified (see Eisenberg et al., 2011; Muris & Meesters, 2009 ). An evaluation of model fit with this covariance allowed indicated substantial improvement in model fit from previous models, meeting criteria for good model fit (see Model 4 of Table IV). Factor loadings on the executive control factor (k Stroop Interference Score ¼ .180, p < .05) and emotion regulation factor (k ERC Emotion Regulation ¼ .453, p < .001) were small, but were retained because both indicators were determined to provide unique information to the model. A high and significant standardized interfactor Note. Using Meredith and Welk's (2010) Fitnessgram V R Standards for 10-12-year-old boys and girls, we categorized participants' VO 2 Max estimates for descriptive purposes using three fitness zones: (1) healthy fitness zone (HFZ; !40.2 ml/kg/min), (2) needs improvement-some risk zone (NI-S; 37.4-40.1 ml/kg/min), and (3) needs improvement-high risk zone (NI-HR; 37.3 ml/kg/min). There are no published normative data for the PACER for children <10 years old. Monthly Gross Income was measured in $1,000 increments such that 1 ¼ $0-999, 2 ¼ $1,000-1,999, 3 ¼ $2,000-2,999, 4 ¼ $3,000-$3,999, 5 ¼ $4,000-4,999, 6 ¼ $5,000-5,999, 7 ¼ $6,000-6,999, 8 ¼ $7,000-7,999, 9 ¼ $8,000-8,999, 10 ¼ 9,000-9,999, 11 ¼ 10,000 þ. Rate. In Models 3-6 childhood aerobic fitness was represented by a single manifest indicator (PACER Estimated VO 2 Max).
aFinal measurement model for all latent comparisons.
coefficient between emotion regulation and executive control was identified above the 0.80 threshold (b EC, ER ¼ À.877, p < .001), suggesting that these two latent constructs may represent a single self-regulation factor. Given the significant debate regarding the orthogonality of these constructs, comparing our hypothesized two-factor model to a single self-regulation factor (combining the two constructs into a single latent factor) was justified.
A model with indicators loading on a single selfregulatory factor was evaluated for fit. The overall model fit declined, falling below the fit threshold (see Model 5 in Table III) . A Satorra-Bentler scaled v 2 difference test (Satorra & Bentler, 1999) 
ð Þ ¼ 18:475, p ¼ .01), suggesting that a two-factor model (separate executive control and emotion regulation constructs) provided a better fit to the data. Finally, because the alpha for the inhibitory control scale was low, we compared a model that excluded the inhibitory control factor (see Model 6 in Table IV) to the model that included this factor (Model 4). Given there was no difference between these two models,
Critical (12) ¼ 26.22, p ¼ .01 and because research implicates inhibitory control as key factor in the relationship between executive control and emotion regulation (Carlson & Wang, 2007) , we determined to retain Model 4 as our factor analytic model for all further analyses.
Structural Equation Model
On completion of measurement model estimation and respecification through an iterative and exploratory factor analytic process, structural coefficients between latent factors were evaluated. See Figure 2 for details regarding the structural model used to evaluate latent associations.
Direct Effects
Consistent with our hypotheses, aerobic fitness exhibited a moderate positive association with executive control (! AF, EC ¼ .382, SE ¼ 0.105, p < .001), and executive control exhibited a large negative association with emotion regulation (b EC, ER ¼ À.877, SE ¼ 0.080, p < .001) while controlling for age, sex, parental education, and income). The model accounted for 23.1% of the variation in executive control and 72.3% of the variation in emotion regulation. See Table V for a complete listing of unstandardized and standardized coefficients, standard errors, and pvalues for the final structural model.
Total and Indirect Effects
Consistent with our initial hypothesis, there was a moderate negative total effect (! AF, ER (Total) ¼ À.374, SE ¼ 0.091, p < .001) and a moderate indirect effect (ab ¼ À0.334, SE ¼ 0.106; 90% CI: À0.509 to À0.159) between aerobic fitness and emotion regulation while controlling for age, sex, parental education, and income. This suggests that greater aerobic fitness is indirectly associated with greater levels of emotion regulation among preadolescents through executive control and this association accounts for the majority of the total effect. (Chafetz & Matthews, 2004) ; PACER Estimated VO 2 Max (Mahar et al., 2011) . Because the direct effect between the PACER Estimated VO 2 Max and Emotion Regulation was small and failed to reach significance, it is not displayed nor are covariates of age, gender, and familial socioeconomic status displayed. All coefficients are standardized. *p < .05, **p < .01, ***p < .001.
Discussion
Results from this cross-sectional study provide evidence supporting our hypothesis that executive control functions as a mediator of the association between aerobic fitness and emotion regulation. Consistent with previous studies (i.e., Chaddock et al., 2011; Hillman et al., 2009) , the results of our study support a moderate direct association between aerobic fitness and executive control. Similarly, our findings suggest a large direct association between executive control and emotion regulation, indicating that children who possess greater executive abilities also display better overall control of their emotions. While the direction of this association is consistent with previous developmental and cognitive neuroscience studies, the size of the association was much larger than anticipated (b EC, ER ¼ À.877, p < .001).
We also found support for our hypothesis that that executive control represents a neurocognitive mechanism through which aerobic fitness influences emotion regulation. Understanding mechanisms by which aerobic fitness fosters emotion regulation and psychological well-being may be useful in targeting interventions to those who may benefit most. Given that a growing body of literature suggests that exercise improves executive control (Hillman et al., 2014) , children with poor executive functioning may benefit most from aerobic exercise interventions designed to improve emotion regulation and mood. For example, children with Type 1 diabetes have been shown to have poorer executive skills and higher levels of emotional problems (Akbas et al., 2009; McNally, Rohan, Pendley, Delamater, & Drotar, 2010) . Aerobic activity interventions may be particularly beneficial for emotion regulation among this population, which may in turn contribute to improved treatment regimen adherence and glycemic control (Hughes, Berg, & Wiebe, 2012) . Experimental studies examining effects of aerobic activity on executive control and emotional regulation would be beneficial.
Our study results also suggest that the emotional benefits associated with aerobic exercise may be owing to improvements in executive abilities. Childhood emotional development may be enhanced by similar aerobic fitness-related mechanisms that account for improvements in childhood cognitive and academic functioning (Chaddock et al., 2011) , and this line of investigation could provide additional support for development of exercise interventions to promote emotion regulation within pediatric populations.
Findings from our study add to the existing literature by highlighting the importance of assessing executive control in studies examining effects of exercise/ fitness on emotion and mood regulation. Given the broad effects of executive control on a plethora of health outcomes (Diamond, 2013) , we argue that executive control should be considered an important construct across research conducted at the intersection of pediatric cognition, emotion, and health. Furthermore, our study provides evidence that executive control is an important mechanism in brainbehavior associations early in development. Executive control has been shown to be highly malleable in childhood (Zelazo & Carlson, 2012) , which further supports our assertion that interventions to increase aerobic fitness during this developmental period may produce emotion regulation benefits by fostering improvements in executive control. This study possesses several strengths. First, the study sample was composed of a group of regionally representative preadolescents, which strengthens the external validity of the study findings (U.S. Census Bureau, 2010). However, the generalizability of results depends on future replications, because sample demographics (i.e., ethnicity) deviate somewhat from recent U.S. census data (see U.S. Census Bureau, 2011). Second, the present study used SEM with robust FIML (Lei & Wu, 2012) , which allowed for accurate handling of missing data, systematic controlling of disturbances, and correction of measurement error owing to cluster-level dependencies (Lei & Wu, 2012) .
Several limitations to the present study deserve mention. First, causality and direction of influence cannot be inferred from this study because temporal precedence of the hypothesized associations cannot be established. Second, the study failed to support our proposed latent factor of aerobic fitness and there remains limited published data on the factor structure of various estimates of aerobic fitness (i.e., Marsh, 1993) . The failure to identify a common aerobic fitness factor within this study limited our ability to remove measurement error for this construct through latent factor analysis. Third, the construct validity of the executive control factor was limited due to the poor loading of the Stroop interference score, suggesting that parent report measures of executive control from the EATQ-R likely represent a distinct construct than what is represented by the Stroop interference score. The use of alternative neuropsychological measures of executive control will need to be explored in future studies, particularly tests that measure attention and inhibitory control. Next, the validity of combining our child neuropsychological measure (Stroop) with parent reports of executive function may introduce error (although these measures loaded onto a common factor with high loadings). Additionally, our study sample was predominantly in the healthy weight range, limiting generalizability to other weight status groups. Furthermore, several subscales of our parentreport measures had low internal consistency (EATQ-R Inhibitory Control, ERC Emotion Regulation), which may have introduced unintended error to the model. Finally, emotion regulation was measured using two parent-report measures (ERC and EATQ-R), which introduced mono-method measurement bias that constrains the construct validity of the emotion regulation construct. Furthermore, the highest loading indicators for both the executive control and emotion regulation were derived from parent-report measures and many of these indicators were taken from a single measure, the EATQ-R, which may have resulted in an overestimate of parameter estimates.
Conclusion
The present study provides preliminary evidence indicating that executive control represents a mechanism of action (mediator) accounting, at least to some degree, for the association between aerobic fitness and emotion regulation in preadolescent children. Moreover, this finding elucidates a plausible mechanism by which aerobic exercise contributes to individual emotional well-being. Furthermore, study results provide preliminary evidence supporting an alternative or supplementary approach to encouraging emotion regulation among pediatric populations. Specifically, because our findings suggest it is plausible that changes in aerobic fitness through regular aerobic activity could result in improved emotion regulation. Therefore, efforts to promote physical fitness among preadolescent children may have salutary effects on their emotion regulation abilities. Future experimental studies will be necessary to confirm that increased aerobic fitness results in improved emotion regulation among preadolescent children.
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